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^ I claim: 

1. A needle-less hypodermic jet injection device compris- 
ing: 

a^pre-filled drug injection cartridge including: 

a medication cylinder having an outlet orifice, 5 
an injection nozzle, 

a flow path communicating the outlet orifice to said 

injection nozzle, 
a drug-injection piston in a first position cooperating 
with said medication cylinder to define a variable- 1Q 
volume chamber of first selected size, 
a dose of substantially incompressible liquid medica- 
tion substantially filling said variable-volume cham- 
ber at said first size with substantially no ullage 
volume, 35 
said drug-injection piston having a second position 
cooperating with said medication cylinder to define 
a variable-volume chamber of second selected size 
smaller than said first selected size; 
a hand piece assembly having a body holding said drug 20 
injection cartridge, said hand piece assembly including 
a source of pressurized gas, and means for selectively 
applying force from said pressurized gas to said drug 
injection piston to move said drug injection piston from 
said second position to a third position substantially 25 
ejecting said dose of liquid medication via said injec- 
tion nozzle; 

said hand piece assembly including a first body portion 
holding said drug injection cartridge, and a second 
body portion manually movable relative to said first 30 
body portion, said second body portion including an 
abutment member selectively movable into engage- 
ment with said drug injection piston in response to 
manual relative movement of said first and second body 
portions to move said drug injection piston from said 35 
first position to said second position. 

2. The device of claim 1, wherein said hand piece assem- 
bly further includes a first bore within said first body portion, 
a gas power piston movably received in said bore and having 

a ram portion extending into said drug injection cartridge to 40 
abut with said drug-injection piston, said body and gas- 
power piston cooperating to define a first variable-volume 
gas-power chamber in said first bore; 

said hand piece assembly further including a second body 
portion adjustably engaging with said first body 45 
portion, said second body portion defining an elongate 
second bore in gas flow communication with said first 
bore gas-power chamber and separated therefrom by a 
wall portion carried by said second body portion. 

3. The device of claim 2 wherein said first body portion 50 
and said second body portion are threadably and adjustably 
engaged with one another, said second body portion carrying 
said abutment member. 

4. The device of claim 3 wherein said wall portion 
includes said abutment member. 55 

5. The device of claim 2 wherein said second body portion 
in said second bore further carries a cylindrical gas capsule, 
said cylindrical gas capsule providing said source of pres- 
surized gas. 

6. The device of claim 5 wherein said hand piece assem- 60 
bly second body portion is cylindrical, and a tubular trigger 
sleeve is movably carried by said second body portion to 
effect opening of said gas capsule. 

7. A needle-less hypodermic jet injection device compris- 
ing: 65 

a pre-filled drug injection cartridge including: a medica- 
tion cylinder having an outlet orifice, a plug member in 
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a first position sealingly closing the outlet orifice, an 
injection nozzle, a flow path communicating the outlet 
orifice to said injection nozzle and providing a chamber 
for capturing said plug member in a second position, a 
drug-injection piston in a first position cooperating 
with said medication cylinder to define a variable- 
volume chamber of first selected size, a dose of sub- 
stantially incompressible liquid medication substan- 
tially filling said variable-volume chamber at said first 
size with substantially no ullage volume, said drug- 
injection piston having a second position cooperating 
with said medication cylinder to define a variable- 
volume chamber of second selected size sufficiently 
smaller than said first selected size that said plug 
member is hydraulically forced from said first position 
at said outlet orifice and to a second position in said 
chamber; 

a hand piece assembly having a two-piece body having a 
first body portion holding said drug injection cartridge, 
and a second body portion providing an abutment 
movable relative to said first body portion to move said 
drug injection piston between said first and second 
positions; 

a source of pressurized gas including a hermetically 
sealed metallic gas capsule; 

trigger means for selectively penetrating said gas capsule 
and for applying force from said pressurized gas to said 
drug injection piston to move said drug injection piston 
from said second position to a third position substan- 
tially ejecting said dose of liquid medication via said 
injection nozzle. 

8. The device of claim 7, wherein said first body portion 
defines a first bore, a gas-power piston movably received in 
said first bore, said gas-power piston having a piston head 
and a ram portion extending into said drug injection car- 
tridge to abut with said drug-injection piston, said first body 
portion and said gas-power piston cooperating to define a 
first variable-volume gas-power chamber in said first bore; 

said second body portion sealingly and movably engaging 
with said first body portion to bound said gas-power 
chamber, said second body portion defining an elongate 
second bore in gas flow communication with said 
gas-power chamber, and said gas capsule being 
received into said second bore. 

9. The device of claim 8 wherein said first body portion 
and said second body portion are threadably and adjustably, 
engaged with one another, said second body portion includ- 
ing said abutment on a wall portion separating said second 
bore from said gas-power chamber. 

10. A jet injection device comprising: 

a drug cartridge having a cylinder in which is movable a 
piston to cooperatively define a variable-volume cham- 
ber for holding a dose of liquid medication; 

a fine-dimension injection orifice in liquid flow commu- 
nication with the variable-volume chamber to receive 
the liquid medication and discharge this medication as 
a high velocity forceful jet for hypodermic jet injection 
of the medication upon forceful movement of said 
piston in said cylinder; 

a power source for forcefully moving said piston in said 
cylinder in response to triggering of said injection 
device, and 

a trigger assembly for initiating forceful movement of 
said piston, said trigger assembly including a hammer 
member having a plurality of legs each having an end 
surface, a sear ring member upon which said end 
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surfaces of said legs rests in a first position of the 
hammer member, means for urging said hammer mem- 
ber to a second position, and a trigger sleeve surround- 
ing said hammer member and having a respective 
plurality of contact portions each engaging one of the 
plurality of legs to move said legs out of engagement 
with said sear ring upon axial movement of said trigger 
member. 

11. The injection device of claim 10 wherein said hammer 
member includes a central wall portion from which extends 
in one axial direction a skirt defining a spring seat, said 
power source including a spring received into said skirt and 
into engagement with said central wall portion, said multi- 
tude of legs extending axially from said central wall portion 
in an opposite axial direction. 

12. The injection device of claim 11 wherein said hammer 
member is a unitary molding of plastic polymer. 

13. The injection device of claim 10 wherein said hammer 
member includes a first circular cylindrical portion and a 
second conically flaring portion axially arranged with one 
another. 

14. The injection device of claim 13 wherein said first 
circularly cylindrical portion extends in one direction from 
said central wall portion, and said plurality of legs coopera- 
tively define said second conically flaring portion and extend 
axially in said opposite axial direction from said central wall 
portion. 

15. The injection device of claim 14 wherein said coni- 
cally flaring portion has a conical diameter at an end of said 
hammer member, said plurality of legs are each part -circular 
segments having circular radii which are substantially equal 
to the radius of the circular cylindrical portion, whereby, said 
sear ring has an inner diameter substantially equal to said 
circular cylindrical portion of said hammer member and said 
plurality of legs in a second position are nested circumfer- 
entially adjacent to one another within said sear ring mem- 
ber. 

16. A unitary elongate molded plastic polymer hammer 
member, said hammer member comprising: 

a central wall portion extending radially; 

a circular cylindrical portion extending axially in one 
direction from said central wall portion, said circular 
cylindrical portion including a tubular skirt and coop- 
erating with said central wall portion to define a spring 
seat into which a spring may be received to engage 45 
upon said central wall portion; 

a conically flaring portion extending in an opposite axial 
direction from said central wall portion, said conical 
portion including a plurality of circumferentially 
spaced apart resilient legs each extending axially to 50 
terminate in a respective axial end surface engage able 
with a sear ring in a first position of the legs to support 
said hammer member in opposition to force from the 
spring exerted on said central wall portion, said legs in 
said first position cooperatively defining a conical 
diameter at said end surfaces, and said legs at said end 
surfaces each also defining a circular radius which are 
substantially equal to the radius of said circular cylin- 
drical portion; 

whereby, said plurality of legs are movable to a second 
position in opposition to said resilience of said legs, in 
said second position said plurality of legs being cir- 
cumferentially nested adjacent to one another and 
cooperatively defining a diameter substantially equal to 
that of said cylindrical portion. 

17. A method of operating a needle -less hypodermic jet 
injection device using an injection cartridge having a cyl- 
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inder receiving liquid medication, an orifice for forming the 
liquid into a high-velocity hypodermic injection jet, a plug 
member in a first position sealingly separating said medi- 
cation from said orifice, and said plug member in a captive 
second position allowing communication of medication to 
said orifice, and an injection piston movable sealingly in said 
cylinder to displace said liquid medication via said orifice; 
said method including steps of: 

providing said device with a two-piece body having a first 
body portion defining a first bore into which is received 
a gas-power piston, and a second body portion defining 
a second bore into which is sealingly and movably 
received a hermetically sealed pressurized gas capsule; 
utilizing said first and second body portions and said 
gas-power piston to cooperatively define a variable- 
volume chamber; and 
first relatively moving said first and second body portions 
to forcefully move said plug member from said first 
position to said captive second position to unseal said 
injection cartridge, and then 
utilizing communication of pressurized gas from said 
pressurized gas capsule into said variable-volume 
chamber to forcefully move said gas-power piston to 
displace said liquid medication from said cartridge via 
said orifice to effect a hypodermic jet injection. 

18. The method of operating a needle-less injection device 
of claim 17 further including the step of utilizing a unitary 
molded plastic polymer hammer member to drive said gas 
capsule upon an impaling spike communicating pressurized 
gas to said variable-volume chamber. 

19. A method of operating a needle-less hypodermic jet 
injection device using an injection cartridge having a cyl- 
inder receiving liquid medication, an orifice for forming the 
liquid into a high-velocity hypodermic injection jet, a plug 
member sealingly separating said medication from said 
orifice, and an injection piston movable sealingly in said 
cylinder to displace said liquid medication via said orifice; 
said method including steps of: 

providing said device with a two-piece body having a first 
body portion defining a first bore into which is received 
a gas-power piston, and a second body portion defining 
a second bore into which is sealingly and movably 
received a hermetically sealed pressurized gas capsule; 
utilizing said first and second body portions and said 
gas-power piston to cooperatively define a variable- 
volume chamber; and 

first relatively moving said first and second body portions 
to forcefully move said plug member to unseal said 
injection cartridge, and then 

utilizing communication of pressurized gas from said 
pressurized gas capsule into said variable-volume 
chamber to forcefully move said gas-power piston to 
displace said liquid medication from said cartridge via 
said orifice to effect a hypodermic jet injection; 

further including the step of providing said molded uni- 
tary plastic polymer hammer member with a plurality 
of axially extending legs each having an end surface 
engaging upon a sear ring surface to support said 
hammer member, and simultaneously slipping said 
plurality of legs off of said sear ring surface radially 
inwardly to be received in circumferentially adjacent 
nested position within said sear ring surface to allow 
axial movement of said hammer member. 

20. A needle-free hypodermic jet injection device com- 
prising: 

a body substantially formed of plastic polymer; 
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jet injection cartridge carried by said body and including 
a cylinder and piston cooperatively defining a variable - 
volume chamber receiving a dose of liquid medication, 
and a fine-dimension jet injection orifice in liquid flow 
communication with said variable volume chamber; 5 
metallic pre-filled hermetically-sealed single-use gas 
pressure cartridge axially movably disposed in said 
body, said gas pressure cartridge having a penetrable 
wall portion and said body including a penetrator 
axially spaced from and confronting said penetrable 10 
wall portion for penetrating said penetrable wall por- 
tion of said gas cartridge and releasing pressurized gas 
from said cartridge; 
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said device further including means responsive to pres- 
surized gas released from said gas pressure cartridge 
for applying force to said liquid medication to eject said 
medication via said jet injection orifice; 

said device further including means for selectively mov- 
ing said gas pressure cartridge axially and impaling 
said gas pressure cartridge at said penetrable wall 
portion upon said penetrator in response to a singular 
user input so as to release pressurized gas from said gas 
pressure cartridge and to eject said medication via said 
jet injection orifice to effect a hypodermic jet injection. 

***** 



